
Sediment trap experiments on the
antarctic continental margin

R. B. DUNBAR

Department of Geology
Rice University

Houston, Texas 77251

Sediment trap experiments involve the collection of sinking
particulate matter in the ocean. They provide useful informa-
tion concerning transport mechanisms and fluxes to the sea-
floor as well as the degree of biological recycling within the
water column. While abundant flux data are available for low-
and mid-latitude oceans, very little sediment trap work has
been conducted in the seas surrounding Antarctica.

During austral summer 1983-1984, we successfully recovered
one of two sediment traps deployed during austral summer
1982-1983 on a free-vehicle current-meter array installed by
Stan Jacobs (Lamont-Doherty Geological Observatory) and
Dale Pillsbury (Oregon State University). Also during the
1983-1984 austral summer, we deployed and recovered a 7-trap
free-vehicle array in the Bransfield Strait and three drifting trap
arrays in the Antarctic Peninsula region as part of a joint U.S.!
Federal Republic of Germany (FRG) (Kiel University) effort
aboard FS Polarstern during Antarktis 11/3. These experiments
supplement those conducted in 1982 aboard USCGC Glacier
(Bransfield Strait, Rice University), in 1981 aboard Meteor
(Drake passage, Wefer et al. 1982), and 1983 and 1984 aboard
Polarstern (Antarctic Peninsula area, ongoing efforts of Kiel Uni-
versity and the Alfred Wegener Institute of Polar Science). Sedi-
ment trap experiments have also been conducted this past sea-
son in the McMurdo Sound area by the New Zealand Antarctic
Research Program. Here, I report on results from the austral
summer 1981-1982 deployment in the Bransfield Strait and

Figure 1. Rice University sediment trap being deployed from USCGC
Glacierduring austral summer 1982-1983. The collection area of the
trap is about 1,600 square centimeters. The sample is collected in
the small cup at the bottom.

initial results from the 1984 season recoveries in the Ross Sea
and Bransfield Strait.

A paired sediment trap designed and constructed by Andrew
Soutar (Scripps Institution of Oceanography) was deployed in
the central basin (1,800 meters) of the Bransfield Strait
(62°44.8'S 57°56.6'W, about 100 kilometers south of King
George Island) at a depth of 150 meters for 18 days during
February of 1982. Our own trap (figure 1), used in the Ross Sea,
Bransfield Strait, and Weddell Sea during 1983 and 1984, is
similar to the Soutar trap in design, only smaller and with a
slightly lower height/diameter ratio. During austral summer
1982-1983, our traps were deployed on 6 February at depths of
225 and 390 meters in the central Ross Sea adjacent to the ice
shelf (78°13.6'S 172°29.4'W). Both traps successfully collected
sediment during the year; however, upon recovery on 26 Janu-
ary 1983 the 390 meter trap was inverted during entanglement
of the mooring and the sample was lost. The shallow trap
sample was collected and the trap re-deployed for recovery
during austral summer 1984-1985. During Antarktis 1113, our
traps were deployed during November and December about 40
kilometers south of King George Island (62°16.3'S 57°22.8'W)
with FRG traps in a cooperative effort with Gerold Wefer and
Bodo von Bodungen of Kiel University.

In the Bransfield Strait trapping experiments, the dominant
component of the vertical flux of sediment at nearly all depths
was fecal pellet material. Cylindrical pellets with cohesive
organic coatings (figure 2), ranging in size from 200 x 75 to
1,200 x 250 micrometers are probably produced by antarctic
krill. Compact ellipsoidal pellets, more abundant in the deeper
trap samples and ranging in size from 100 x 50 to 500 x 150
micrometers resemble those produced by copepods. At greater
depths, the trap samples contain an increasing admixture of
terrigenous detritus. As a result, as depth increases, the com-
position of the vertical flux more closely resembles that of the
bottom sediments.

During the 1982 Bransfield Strait deployment, pellets trans-
ported more than 90 percent of the vertical flux of biogenic silica
(primarily fine diatom fragments) and organic carbon (table).
The mean settling velocity of the trapped sediment, 55 meters
per day is higher than the settling velocity of individual diatom
tests and results in residence times for these particles in the
shelf water column ranging from about 1 week to 1 month.

Sediment fluxes to the Ross Sea trap at 225 meters are signifi-
cantly lower than those measured in the Bransfield Strait (ta-
ble).This in part reflects the duration of the experiment: 1 year in
the Ross Sea vs. 3 weeks during the season of high productivity
in the Bransfield Strait. While abundant, pellets are not as
important a component of the vertical flux in the Ross Sea
sample. Low-density gelatinous aggregates of organic material
and diatom tests are common. A dense irregularly shaped tab-
ular aggregate (average size 150 x 100 micrometers) was the
major pelletal component. Krill and copepod pellets accounted
for less than 3 percent of the total pellet flux. Aragonitic tests of
the pteropod Limacina helicina accounted for nearly 50 percent of
the total vertical flux. Although nearly all tests were empty, it is
possible that the pteropods entered the trap by swimming and
succumbed to poison in the sample collection chamber. We note
however, that Limacina helicina can comprise a significant frac-
tion of the standing stock of zooplankton along the ice-shelf
edge (Biggs personal communication) and that the aragonite
component may constitute a genuine flux following mortality
events in the water column. Ice-rafted debris and clay minerals
are present only in trace quantities in the Ross Sea trap sample,
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attesting to the paucity of terrigenous input in this high latitude
glacial setting.

Our research during austral summer 1984-1985 will focus on
the flux of particulate matter beneath the fast ice of the McMur-
do Sound, Granite Harbor, and New Harbor areas. This work
was supported by National Science Foundation grants INT
83-14541 (to Robert B. Dunbar) and DPP 81-16623 (to John B.
Anderson) and a grant from Rice University.
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Figure 2. A. Cylindrical fecal pellet collected during a sediment trap
experiment in the Bransfield Strait in 1982. Note organic coating and
intact centric diatom test at edge of pellet (arrow). Scale bar is 50
micrometers. B. View of finely fragmented diatom tests from the
interior of a cylindrical pellet. Scale bar is 7 micrometers. These
pellets, probably produced by the antarctic krill, Euphausia su-
perba, comprised more than 80 percent of the total flux to 150
meters.

Fluxes to sediment traps deployed during austral summer 1981-1982 in the Bransfield Strait and recovered from the central Ross Sea
during austral summer 1983-1984

Duration of	Depth
Trap experiment	experiment	(in meters)

Bransfield Strait	18 days	150
DF82B1

Ross Sea	 354 days	225
DF84CR1

a In milligrams per square meter per day.
Includes clay minerals and ice-rafted debris.

Fluxa	 Number of pellets

	

Calcium	 per square

	

Total	Opal	Organic	Carbonate	
Terrigenousb	meter per day

	

1,410	988	115	<10	'=150	'=5 x 10

	

113	36	8.8	55	 5	'=2 x 10

1984 REVIEW	 71




